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NOTES ON AN EXPLORATION THROUGH THE 
YUKON, ALONG THE BASE OF THE ST. 
ELIAS ALPS. 


By J. J. MCARTHUR 


” 1900, the writer accompanied the late Dr. King and Mr. O. 

H. Tittmann, Commissioners, respectively of Canada and 
the United States, to Alaska to establish a Provisional Boundary 
between British Columbia and Alaska in accordance with the 
modus vivendi of 1899. , 

We had completed the work, early in July, and were camped 
near Porcupine City, a mining town on the Klaheela, a tributary 
of the Chilkat River. 

A band of horses, belonging to Jack Dalton, the manager of 
the Company, had just arrived from the interior of the Yukon, 
where they had been turned out to forage for themselves during 
the winter. They were in excellent condition, and I suggested 
to the Commissioners, that I should organize a pack train, and 
explore the interior along the base of the St. Elias Alps to the 
White River, and tothe neighborhood of the 141st Meridian, 


the survey of the Boundary ‘along which they had in contem- 


plation. 
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They approved of the idea. I bought twelve horses, fully 
equipped, from Dalton and supplies from the Company's store, 
and hired an expert packer and prepared to make a start on 
July 12th. When the morning came our packer failed to appear, 
having gone on a ‘‘tear.’’ As I could not secure another, it was 
up to me. I had been using pack horses for many years, and 
had early learned to throw the diamond hitch and adjust a load, 
but it was a job’ I had never fancied ; however, I had to pitch in 
and with assistance from Dalton got everything packed up, and 
we moved to a small prairie about two miles beyond the Royal 
Northwest Police post of Pleasant Camp, where we halted. The 
party consisted of six men and myself. Early next morning, 
the horses were rounded up, and I instructed every man how to 
saddle and unsaddle. I then packed three animals, and with 
two men to each horse, one on each side, I kept them at work, 
saddling, packing, unpacking, unsaddiing, during most of the 
day ; one man throwing the hitch and the other man opposite, 
until each was fairly proficient in his position. My assistant, 
although he had never used pack animals, was an excellent 
horseman. He quickly became adept, and from that time on 
relieved me of all anxiety and responsibility with respect to the 
moving of our outfit, and allowed me to devote my time to the 
carrying on of the survey. Our instrument equipment consisted 
of a three-inch Troughton and Sims special transit, a prismatic 
compass, a steel tape, two aneroids and a surveying camera. 
In 1894, when engaged in this neighborhood in making surveys 
preliminary to the settlement of the Alaska Boundary, we had 
accurately determined three points on the divide above Rainy 
Hollow, one of which was a sharp inaccessible needle on Mt. 
Glave. The other two points were situated, one about the centre 
of the Pass and the other on a spur to the West. In 1897, on 
my first trip through the Yukon, I had made use of these points 
as a base from which to carry a compass triangulation as far as 
Dalton’s trading post. We proposed using these same points as 


a base for our intended survey. Looking towards the interior 


from the summit of this pass, the view is most encouraging. A 
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straight, almost level, valley from one to three miles in width 
and bordered by mountain walls three and four thousand feet 
high extends for twenty-five miles. These characteristics of 
width and direction are peculiar to most of the valleys in the 
interior of the Yukon, and lend themselves very favorably to the 
method of survey which we had adopted and which I will 
attempt to describe. 

Using the three points mentioned as a base, we occupied two 
of them as triangulation stations and from there read on two 
natural points four to eight miles distant. and so selected on 
each side as to form a quadrilateral with the initial stations. 
These points were generally situated on the mountain spurs, one 
and two thousand feet above the valley. Occupying one of the 
forward points we read on the initial stations, the unoccupied 
point opposite and two points selected ahead. Our first quad- 
rilateral had, therefore, one triangle with the three angles 
measured, and the other triangles with but two angles measured. 
As we progressed from the computed going ahead side, we occu- 
pied but one point in each quad. the reciprocal reading on the 
back station being generally along a side, but sometimes along a 
diagonal. This gave us in each quad., a computed side, two 
triangles with two angles measured in each, and two with but 
one angle measured, and from this data the other angles and 
sides were deduced. From the instrument stations photographs 
were taken, which assisted us in sketching the topography. Re- 
ciprocal vertical circle readings were taken between the occupied 
points. Readings of an aneroid were also made, and compared 
with another which accompanied the camp, but the results were 
not satisfactory. 

Our daily routine was about as follows. After breakfast, 
one man and myself, each with a horse, our instruments and 
lunches slung on the horns of the saddles, started to occupy the 
selected stations. We were generally able to lead the horses up 
the mountain spurs. Where it was too precipitous, we tied them 
at timber line, and packed the instruments ourselves. At camp, 
at about 9.30, the tents were taken down and all packs made up, 
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except the cookery and grub sacks. The horses were then 
rounded up and saddled, and all but the cook's horse packed. 
At about eleven lunch was eaten. The cook horse was then 
packed and the train got under way. But one speil a day was 
made, going from six to ten miles. We up on the mountain 
side generally had the pack train in sight, and on completion of 
our work would descend and pick up the trail, and follow on to 
camp. 

Generally at the end of the third or fourth quad., a base was 
measured and the two last points tied to it, giving a check on 
the work. A sun azimuth was observed and a fresh start made. 
The meridian altitude of the sum was also measured whenever 
convenient. 

Sometimes the valley turned very abruptly and narrowed to 
a canon, and to continue the triangulation would have consumed 
more time than we could spare. A base was measured, and the 
two last stations tied in. The profile of the opposing range was 
carefully sketched, and two or more of the most prominent peaks 
read on from the ends of the base. An observation for azimuth 
was made, and we moved on, making a track survey until the 
valley again straightened out, generally a distance‘of four to six 
miles. Ata point from which one or more of the points located 
on the ridge were visible, another base was measured, and an 
observation for azimuth made. The peaks on the ridge were 
read on from the ends of the base. Two new stations were 
located, and from at least one of these, readings were made on 
the ends of the base and on the points on the ridge. The distance 
between these stations was computed giving usa new side on 
which to base our work. 

At about sixty miles from Pleasant Camp, R. N. W. M. P. 
Post, we forded the T'atshenshini, a branch of the Alsek River, 
and arrived at Dalton’s trading post. Here we found police 
sergeant Pringle stationed. A few miles down stream is the 
Indian village Wesketahin, a collection of about thirty houses. 


These Indians are of the Stick tribe and are very primitive. 


Until of late years they were held in subjection by the Chilkat 
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Indians, on the Coast, who would not permit them to hold com- 
munication with white traders; and Dalton succeeded in estab- 
lishing his post here only after violent opposition from the Chil- 
kats, several attempts having been made to kill him. These 
Indians had so far escaped the attention of the missionary and 
the Indian agent, and Sergeant Pringle was the first and only 
representative of constituted authority they had encountered. 
The Alsek is a great salmon stream, and the people subsist mostly 
on dried fish. Some years, the salmon run is late and their 
stock becomes exhausted; and to avoid starvation they travel 
long distances down stream to meet the up-coming fish. They 


burn their dead. In 1897, when we arrived here late one even- 


ing on our return trip from Ft, Selkirk, *' Casey ’’ Armstrong, 
Dalton’s trader, supplemented his welcome, with the announce- 
ment that they were going to burn the body of a woman down 
at the village at daybreak next morning and that we were just 
in time to take itin. We failed to awaken in time, but Casey 
gave us a very vivid description of the proceedings. A_ pile of 
dry wood and brush had been prepared, and at daybreak the 
body, slung in a blanket, was carried from the house followed 
by the people chanting in a low tone. It was placed face up- 
wards on the pile and the fire started. When the body com- 
menced to burn the squaws set up a monotonous wailing. In 
the grey light before sun rise the exclamations and cries of 
children, the barking of dogs, and the crackling of the flames, 
made the scene one not to be forgotten. At one time the body 
assumed an upright sitting posture that was quite startling, and 
then toppled over. The funeral pile had been so arranged that 
cremation was very complete. 

‘*Casey’’ Armstrong, was a very interesting character. 
His mother was a Sitka squaw and his father a deep sea captain. 
He had been educated in the State of Washington, and had 
spent his life among the fisheries and mining towns of Alaska. 
His powers of description were great, and his stories and word 
pictures of the pioneer judges, marshalls, business men and 


miners, many of whom we had met some years before, made the 


‘ 
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two days we spent with him, resting after a six hundred mile 
tramp, pass very pleasantly. 

This post had been a depot when Dalton started his pony 
express from Pyramid Harbor to the Yukon two years before ; 
and here and at most of the camp grounds along the route there 
was quite a volunteer crop of hay and grasses from the seed 
carried in by the pack animals. ‘The horses of our train, had 
wintered in the Hutshii Valley, about one huudred miles north 
of here, and had subsisted on the bunch grass, from which they 
had to paw away the snow. Their condition became very peor 
during the time between the disappearance of suow and the com- 
ing of the new grass; but they picked up very rapidly, and 
when they were driven over the divide to Porcupine City, about 
the middle of June, they were fat. In 1898 the United States 
Government landed several hundred reindeer at Haine’s Mission, 
Lynn Canal. The intention was to drive them over-land to 
Nome and further north. Lapland herders had them in charge. 
A number were stampeded near the Coast by Indian dogs. That 
spring we encountered several of these in the Chilkat valley, and 
they were evidently thriving, browsing and feeding on the 
grasses of the river flat. We also overtook a large herd north of 
Dalton’s post, and camped near by. They were travelling by 
short stages, browsing by the way. They were feeding on the 
moss, and were in fair condition. The herder told me that they 
did not seem to like the moss at first, and would ramble in search 
of something better, but that they were becoming used to it, and 
that it agreed with them. When we consider the immense area 
of moss-covered valley slopes in the Yukon, and what it would 
mean to the country if the reindeer could be successfully intro- 
duced, the expense of a well conducted experiment on a small 
scale by the Government would be well justified. 

Leaving Wesketahin we branched from the Dalton trail, 
and bore to the north and west. The same wide valleys con- 


tinued. Horse feed was everywhere abundant, and our progress 
was good. Mr. Brooks, of the U. S. Geological Survey, had 


passed this way in 1898 on his way to the Tanana, but had not 
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carried on a survey. We frequently struck his trail and camp 
grounds. We crossed several streams flowing to the south and 
west, and passed over several local divides. At about fifty miles 
from Dalton’s post we came to the Alsek river. 

This stream is formed by the Kaskawulsh, and Desadeash 
rivers, which unite about six miles above where we struck the 
valley. The stream bed is abeut a half-mile wide, and at this 
stage of water the river was divided into innumerable channels. 
There is a canon a short distance below, and when this is dam- 
med by ice or drift wood, to judge from the high water marks, 
and the flood wood lodged high up on the banks, this broad flat 
becomes a lake, at ieast a mile wide and at least fifty feet deep, 
anil backing many miles up the Kaskawulsh and Desadeash 
valleys. Our course was due north about five miles to the mouth 
of the Desadeash. 

We found this to be a one-channel stream about 150 feet 
wide and quite deep. Looking south large glaciers were seen 
discharging into the valley from the ice fields to the west. We 
had with us a 12-foot Acme canvas boat, in which we crossed all 
our outfit and after considerable difficulty induced the horses to 
swim across. 

Our route lay up the Kaskawulsh, a glacial stream about 
half a mile wide, with many channels, and evidently subject to 
great floods. About four miles up, it is joined from the south 
by another large glacial stream, which drains the immense ice 
fields between Mts. Hubbard and Seattle. On our left were the 
foot hills of the St. Elias Alps, and on the right a high snow 
capped range dividing our route from the Great Shakwak valley. 
About 25 miles up the ascent became more rapid, until we 
arrived at the height of land which divides the waters of the 
Yukon from those of the Alsek. 

A beautiful ice river, with remarkably unform dirt bands, 
comes from the south west, its tributaries heading in the ice fields 
near Mts. Hubbard and Vancouver, and which would seem to 
offer a feasible route by which to explore these Alpine fastnesses, 


It enters the pass almost at right angles, and splitting on a rock 
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island, part of it flows to the Alsek and the other part towards 
the Yukon. 

We crossed our pack train over a point of the glacier, and 
followed for fifteen miles along the water flowing north to Lake 
Kluahbne. We met here with the first Indians since leaving 
Wesketahin. They were the most destitute people I had ever 
seen. They had a canvas lean to, and their other belongings 
were a few cooking utensils and a ragved blanket each. We 


secured some goat meat from them, but did not find it very 


The manv channels and tributaries had joined to make this 

stream about 150 feet wide and quite deep We selected a 
. 

crossing about a half-mile from the lake. It turned quite cold 


during the ni ough early in August we had flurries 


of snow in the morning. We crossed our outfit in the boat, but 


+1 } ] 1 1 } } itated hor i?) 

the weather looked bad, and we hesitated to put the horses into 

the cold water, with the prospect of a storm preventing us fron 
} 

moving on. However, after noon the sun came out, an 

dro them over, a hurriedly packing up, we moved about 


five miles down the lake. 

This body of water is about forty miles long and generally 
from two to four miles wide and lics almost wholly in the de 
pression of the remarkable Shakwak Valley which extends in 
a northwesterly direction from Desadeash Lake, thirty miles 
north of Dalton’s post, to the White River and on to the 
Tanana. It distinctly separates the St. lias system of moun- 
tains from the high rounded, mosscovered hill country of the 
interior, and is an almost straight, level, trough, nearly two 
hundred miles in length 

About ten years later this Kluane Lake region became the 
scene of great gold excitement, and a wagon road was built from 
White Horse, but no important discoveries were made. 

Our second camp on the lake was opposite its narrowest 
part. Looking to the north west along the valley, nothing 


obstructed the view, we had a ‘‘sky’”’ horizon. Late in the 


afternoon, with one man, a good canoeman, and with our instru- 
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ments and bedding, and food for two meals, we,crossed to the 
other shore, and ascended a couple of thousand feet to a knob, 
which we had been using asa station. It was a beautiful even- 
ing, and we had magnificent views up and down the valley, and 
across at the high serrated range, which seemed like a vast re- 
taining wall holding back the ever pressing ice flow from the 
immense fields to the southwest. 

Completing our observations, we descended, and paddled 
northwest along the shore, about five miles, to the mouth of a 
large valley, where we camped. 

Next morning broke fine, and the lake was perfectly calm. 
I decided to climb to a peak about 4000 feet above the lake, after 
breakfasting on what remained of our food. From here we had 
a magnificent view of the St. Elias Alps. They seemed piled 
tier upon tier. Their relative distances away could be judged 
from their appearance ; the frontal range glistening white, the 
peaks behind appearing as through a haze which became denser 
until the most distant seemed as if viewed through dense smoke. 

We got observations on, and named, Mts. Walsh, Steele, 
Wood and Constantine, after pioneer officers of the Royal 
Northwest Mounted Police. We also read on Mt. Natazhat just 
west of the 141st meridian, which had been named by Schwatka, 
years before. Our pack train, following instructions, had moved 
about five miles down the lake and we could see the tents going 
up. On the way down, at timber line, Tom fired an isolated 
scrubby spruce, which sent up a column of smoke, and signalled 
our whereabouts to those at camp. In a few minutes they 
answered by asimilar signal. What was our surprise on looking 
to the southeast, to see two other smoke signals. This was the 
first indication of Indians in the vicinity. 

Before we reached the bottom a strong wind had sprung up, 
blowing straight down the valley, and the side swell into the 
bay was so great, that we could not think of crossing to camp. 

We roasted and ate a ptarmigan we had killed with a stone 
on the way down, and sat down to wait for the wind to lull. 


About 3 o'clock it became stronger, and our appetites grew as 


ge 
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well. The possibility of the wind continuing for a day or so 
made our position a rather unenviable one. Tom suggested 


striking out for the Indians who had made the nearest smoke, 
which had seemed‘to be about three miles away, to secure some 


meat. There seemed to be nothing else we could do, so we 


started up the wet moss-covered slope. It was the regular 
‘*niggerhead ”’ country and the gotng was verv bad. We were 


becoming rather discouraged, when we heard the velp of a dog, 
and hastened on. In a little while, we could distinctly hear the 
cries of children and squaws. ‘They were evidently on the move 
and we struck across to intercept them. 

As we neared them I thought it must be a large party, 
they made such a racket, and was greatly surprised to come 
upon a boy of about sixteen with a pack, leading the procession, 
six or seven dogs, each carrying a load at least as heavy as itself, 
some small children, and, bringing up the rear, two squaws, 
both heavily laden. They were evidently moving to where their 
men had killed some game. 

They seemed much surprised to see us, and the boy showed 


until 


no inclination to stop and parley, I stepped right in front, 
and motioned him to lay down his pack. The squaws came up 
and after a good deal of trouble we made them understand that 
we wanted some mieat. Our articles for barter consisted of two 
red baudanna handkerchiefs, one Civil Service pen knife anda 
jack knife. ‘They did not seem taken with anv of these, and 
aud wanted tobacco, of which we had none. The bov insisted 
on feeling our pockets. Finally they gave us about ten pounds 
of partly dried goat meat. There was a marrow bone that Tom 
said would make good bouillon, but thev would not throw it in, 
until I thought of a small brass-mounted pencil case, with a dis- 
appearing lead, which took the boy’s fancy, and we moved off 
possessors of the bone. 

When we reached the lake, we boiled some of the meat in 
the tin pail, and we ate not to say heartily, but with a good deal 


ot satisfaction. The waves were still high and we prepared to 


spend the night. About ten o’clock I awoke. The lake scemed 
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more quiet. I walked about half a mile tothe point, and looked 
up the lake. The wind appeared to have fallen, and had changed 
to a direction more favorable for crossing. About midway was 
a good sized island If we could reach there, we could then 
consider continuing across to camp. 

I hastened back and awoke Tom, and we prepared our frail 
craft. My rubber mattress I inflated to its fullest capacity, and 
lashed it securely to the bottom frame and stowed my rubber 
pillow under the rear seat bar. We started, Tom using the 
small oars and I steering. 


We no sooner got outside the point than we regretted having 


started. The wind seemed stronger, and the waves higher than 
during the day. As Tom expressed it ‘‘ They were just laying 


for us.’’ Our 12-foot boat would pivot on the waves, and Tom’s 
dexterity with the oars was all that kept us from broaching to. 

It was quite dark and our progress was slow. After about 
one hour, but which to us seemed twice that length of time, we 
neared the island. The shore we were approaching was rocky, 
with many cliffs, against which the waves dashed violently, and 
we had to skirt along until we came toa break in the surf, and 
then headed for shore. We landed in a small cove. We rolled 
up in our blankets on the sand and slept until daybreak. 

The wind was as strong as ever. We boiled some goat 
meat, but did not relish it so well as we had the night before. 
Oh! for a pinch of salt! Tom went out on the outside point, 
and sent up a signal smoke, which was answered from camp, 
which was not more than a couple of miles away, and plainly 
risible. We spent a few hours exploring the island, but found 
nothing of special interest. 

Tom broke up the marrow bone, and boiled it with the meat 
for lunch. We managed to get away with some of the stew, but 
‘eating to live’’ just then. We packed the boat and 


blankets, etc., out to the extreme point, and sat down to’wait ; 


it was ‘ 


looking longingly towards the cook tent, not more than two 
miles away. 


The wind was as strong as ever, blowing straight down the 


43 


328 J. J. McArthur 


lake. About six o'clock, as Tom started to light the fire, the 
prospect of eating some more of the ‘‘ Indian Mulligan’’ as he 
called it, was too much for him, and he turned to me with ‘‘let’s 
try it Boss.’’ I was feeling the same way myself, and answered 
go you.”’ 

We prepared our boat as before and started across. We had 
scarcely got away from the island, when I almost decided to turn 
back. We had to quarter on the waves, which seemed twice as 
high as they appeared from shore. We had frequent squalls, 
sometimes so strong as to fairly flatten the swells. When this 
happened we stopped paddling and held the boat steady until it 
passed, and then worked with all our might until the next squall 
came. We had to head in a direction almost at right angles to 
where we wished to land, and our progress to shore was mostly 
leeway. After weathering an unusally stiff blow, Tom sang 
back, ‘‘ We'll make it, Boss!’’ Had we swamped, the rubber 
bed would, no doubt, have floated us, but the water was pretty 
cold, and as the wind was blowing straight down the lake, we 
would not have landed until we had drifted to the end, a distance 
of twelve miles. We came slowly nearer shore, and as we rode 
in on a roller the boys rushed into the surf and carried us, canoe 
and all, high up on the beach. 

Next day early we reached the outlet, the Kluantu River, 
which is about 150 feet wide where it issues from the lake and is 
quite deep. Our horses had become quite used to fording and 
swimming and entered the water without hesitation. 

We left the Shakwak valley here, and followed the west 
shore of a narrow inlet which penetrates straight north for five 
miles. We climbed to a peak to the west and about four thou- 
sand feet above the lake. From here we had another extensive 
view of the magnificent peaks to the south and west and of the 


Donjek River as it issues from the mountains. We continued 
in a northerly direction for about twenty miles in a valley through 
which flows a very sluggish crooked creek. The flat is about 
one-fourth mile in width, and pitted with deep pot holes; a 
glacial trough in the process of filling up. Our route made a 
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sharp turn and headed west. We passed over several local 
divides, and discovered two beautiful lakes of considerable size 
nestling high up between the mountain spurs to the south. We 
came to a small stream and followed it to the Kluantu River, 
which flows here in a fine single channel, with a few ripples. 
About four miles below where our trail struck it falls into the 
Donjek. 

Immediately opposite this junction we climbed about 4500 
feet to a peek from which we could see long stretches of both 
the Kluantu and Donjek rivers; the one a fine single channel 
stream heading in a lake, the other, broad and flood swept, 
sweeping north across the Shakwak valley, draining the immense 
ice fields to the south. We got most satisfactory observations 
on Mts. Walsh, Steele, Wood, Constantine and Natazhat. We 
here got our first sight of Mt. Baker, the objective point of our 
survey, and of Wellesley Lake, lying between the Donjek and 
White Rivers, 

The geographical position of Mt. Baker was determined by 

Mr. Brooks, of the U. S. Geological Survey, in 1897, when he 
carried a survey up the White River from its mouth. 
The course of the Donjek River from here is generally 
north, and we followed along the valley about twelve miles, and 
came to a trail crossing made by prospectors travelling from Ft. 
Selkirk to the White River copperfields. 

At an old camp site I found a forked stick with a note 
fastened in it. It was addressed to a man named McGillvray. 
It read, ‘‘ You are three weeks over due. Our provisions are 
mostly gone. Andy is sick. Am making a small raft ; and will 
try to reach the Yukon. If vou do not hear of me when 
vou get to Selkirk, try and get the Mounted Police to make a 
search up the river.’’ Signed ‘‘Gorman.’’ I met the writer of 
this note a couple of years later, in Mr. Jas. Macoun’s office at 
Ottawa. I told him of finding his note on the bank of the Don- 
jek. He related that they had got but a short distance down 
the river when their raft got caught and held by a snag quite 


a distance from shore. He did not know how to swim and his 


' 


330 J. J. McArthur 


companion, a boy of 18, was quite sick. In this situation they 

spent a night. Next day the young fellow attempted to swim 
to shore, aud drowned before his eyes. He had become resigned 

to his fate, when towards evening he heard voices, and two men 
appeared coming down stream in a very rude axe-made boat. 

They took him off and brought him down to Stewart River. 

A few miles below here the pack train left the river and I 
instructed them to follow along the trail leading to Selkirk fora 
distance of about ten miles, and camp. My assistant and I took 
blankets and food, and some instruments on our horses, and con- 
tinued along the valley. 

As we came around a bend, we came to a wooded spur 
terminating at the river in a cliff about 40 ft. in height. This 
cliff and spur we found to be of solidice. The ridge was covered 
by about five feet of earth which supported a growth of trees, 
some of which were more than a foot in diameter. The opposite 
side of the river was flat, with mo indication of ice. I had seen 
similar and higher ridges on the upper Stewart River, and at 
Tatuva Bay on the Alaskan Coast. 

On this side-trip we climbed two high rounded mountains 
east of the river, and got photographs of long stretches of the 
Donjek, and of Wellesley Lake and the depression through to 
the White River. Wecame toa narrow creek valley up which 
we followed a faint Indian foot path to the Selkirk trail, and 
found the camp a few miles farther on. Next day we passed 
over a high divide, and towards evening camped at a beautiful 
creek about sixty feet in width, and three feet deep, and rurning 
about four miles an hour. 

This stream, flowing towards the White River, looked very 
enticing, and during the night I made up my mind to send the 
pack train across to Selkirk and get down to Dawson by water. 

In the morning Tom and I saw the pack train start, and 
then embarked in our frail craft with a gocd supply of pro- 
visions, and headed down stream. For the first half hour we 


floated aloug, paddling only enough to keep the boat straight. 


The trees met over head, and the stream was running smooth, 
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when as we rounded a sharp bend we found ourselves in a 
shallow rapid. Before we had time to jump out and grab the 
canoe we had bumped several times on the rocks, and I thought 
surely that the bottom of the canoe was torn open. We waded 
down the rapid, one on each side and landing on the shore at the 
bottom, made an examination. We were agreeably surprised to 
find that not even the paint was rubbed off. _ 

This was the first of a succession of rapids, sometimes not 
an eighth of a mile apart, and the continued jumping out and 
wading down stream became very tiresome, and I several times 
thought of abandoning the canoe, and cutting across to overtake 
the pack train. The stream became deeper but with many 
large rocks, and as our craft was not rigid enough to answer the 
paddles we had to continue jumping out and wading through 
the rapids. 

About four o’clock we came into a fine stream about two 
hundred feet wide, which I knew to be the Nisling River. It 
was quite deep and flowing about five miles per hour. About 
five miles further on the valley suddenly contracted, and almost 
immediately broadened again into a muskeg flat three to four 
miles in width, and the course of the stream became more 
crooked and the current swifter. Many wooded points had 
been washed away, and piles of flood wood and snags were met 
with. Sometimes, sweeping round a bend, we would find the 
river divided into several channels by these obstructions. It 
took quick thinking and quick action to keep clear, I had Tom 
sit facing down stream with the oars ready, and to keep clear of 
the snags he would row up and across stream, and thus draw 
away from danger. 

We occupied two points close to the river, upon which we 
had sighted from the last two stations. 

The stream became swifter and shallower, and white water 
marked every obstruction, and we had some narrow escapes from 
being raked by barely submerged snags. Late in the afternoon 
we came to the Donjek River which was here about one-eighth 


of a mile wide and with many sand bars. The river flat was 
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about a half-mile across. We camped on the opposite shore 
anc waited here until noon next day, to get an observation for 
latitude. That evening we reached the White River and camped 
on the far shore. On the way we had passed the mouth of the 
Klotassin River which comes from the east, and named Mt. 
Werry, a high peak on the north side, and about nine miles up 
stream. We remained here until noon the next day, to observe 
for latitude. Our trip down the White was uneventful. The 
stream is wide with many channels and sand bars, and a five 
mile current, and flows through a valley more than a half mile 
in width. Wecamped at the big bend opposite Ladue Creck, 
and next day passed into the Yukon and arrived at Stewart River 
early in the evening. A steamer came along that night, and I 
arrived in Dawson early in the morning. 

I remained two days at Dawson and took steamer for Sel- 
kirk, where I had to wait more than a week for the arrival of 
the pack train. 

DOMINION OBSERVATORY, 

OrTrawa, CANADA. 
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THE ALBANY MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY 


By W. E. Harper. 


C N the invitation of Professor Boss and the Trustees of the 

Dudley Observatory the twenty-first meeting of the Society 
was held at the the Dudley Observatory, Albany, N.Y., from 
Wednesday, August 29, to Saturday, September 11,1917. About 
seventy-five members and visitors were present, some of whom 
had travelled a considerable distance to attend. Professor Elis 
Stromgren, of the University of Copenhagen, who is touring the 
American observatories at present, was an interested visitor as 
was also Professor Luis Rodes, a Spanish Jesuit, who read a 
paper on the use of a photo-electric cell to register the duration 
of totality in a solar eclipse. A total of forty eight papers were 
on the program, all but three of which were presented. The 
authors, in general, obeyed the injunction of the President in his 
opening remarks that a brief summary of the paper only should 
be given and that time should be left for discussion. The more 
nearly this ideal can be attained the more valuable will the meet- 
ings become. 

After a few introductory remarks by the President, in which 
he took occasion to make passing reference to Gill, Schwarzs- 
child, Lowell and other noted astronomers, who have died in the 
past vear or so, he called on Miss Cannon for her paper on the 
distribution of light in stellar spectra. A spectrogram is en- 
larged, particularly in the direction of the spectrum lines, and 
over this is placed a wedge with its edge at right angles to the 
direction of the spectrum lines. Light is then passed through 
the combination and the resulting photograph is a graphical 
picture of the intensity of the spectrum throughout its length. 
Where absorption is strong the corrésponding height on the 


sensitive paper will be low and vice versa. Where specially sen- 
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sitized plates are employed, so that the red end of the spectrum 
appears along with the blue-violet and intermediate portions, 
these graphical pictures are very interesting. In the case of the 
late-type stars they indicate a wealth of material unused in classi- 
fying spectra. Russell suggested using a standard with each 
batch of plates to overcome any errors arising from the plates 
varying in sensitiveness. 

Curtiss showed slides of the spectrum of 27 Camelopardalis 
and a series illustrating the changes in the spectrum of Nova 
Geminorum No. 2 during the month after it was discovered. 

In published papers Albrecht has shown that some spectrum 
lines are constant in wave-length while others vary progressively 
from type totvpe. He used the variable star / Cavine to illus- 
trate the converse problem,— that of determining the type from 
the residuals given by these varying lines. The star is a spec- 
troscopic binary with a range of about 35 km. and examining 
the velocity residuals given by each line in different phases of 
the orbit he obtained a variation in spectrum from /'8 near mini- 
mum velocity to G5 near maximum velocity. 

Kiess reported on the presence of numerous lines in the 
spectrum of a Canum Venaticorum which can be identified as 
belonging to the rare earths. The star is a variable of 5°5 days 
period and certain lines show a variation which might be ascribed 
to an interchange of vapors in its atmosphere. 

Harper reported on three spectroscopic binaries : 20 7 Cas- 
siopeia, 29 Canis Majoris, and Boss 3511. The second one has 
the largest range yet discovered, namely, 437 km. 

Cannon gave the elements of the star oss 3738, whose 
period is 1°50307 days with eccentricity ‘078 and drew attention 
to the long period for the star 72 Cygui. His observations seem 
to point to a period of about three years. 

Chant gave some results of measures of radial velocities 
based upon the varying length of spectrum. On the Harvard 
objective-prism plates which were used, the neodymium chloride 
spectrum served as a comparison. 


By using the Harvard 24-inch reflector with the objective 
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prism of same aperture and sensitizing his plates by means of 
dicyanin and other dyes Merrill was able to photograph the ex- 
treme red and infra-red portions of stellar spectra. The spec- 
trum from A 3300 to A gooo was in good focus on the plates and 
his enlarged photographs of this region were very interesting. 
The intensity of certain bands in the region of A 5600 seemed to 
shift from the blue to the red edges as the type changed from B 
to V. The application of the increased data thus secured to the 
classification of spectra was pointed out. 

Akin to the last mentioned paper was one by Meggers on 
the photography of the solar spectrum A 6So0 to A A five- 
inch plane grating with 20000 lines to the inch was used in secur- 
ing these spectra on specially sensitized plates. Some 2000 lines 
were recorded in this region of which about 200 were identified 
as iron, 50 or so as nickel, 80 or so as iron, while some 1700 
were unidentified. 

Slipher reported that spectrograms secured this year of the 
general auroral illumination of the sky confirmed similar plates 
of last year which showed the aurora to be sufficiently strong 
each night to record the auroral line A 5570. Its intensity 
increased with the zenith distance and suggestion was made of 
increasing our knowledge of the earth's atmosphere by such 
spectra. 

An important paper also by Slipher related to the radial 
velocities of star clusters which he has been securing with an 
equipment similar to that used for the velocities of the spiral 
nebule. The exposures often extend over three nights and two 
or three plates have so far been made of each of ten clusters. In 
this case, of course, the spectrum is an integrated one and the 
velocity obtained represents the mean velocity of a number of 
stars at the centre of the cluster. The velocities obtained range 
from — 410 to + 225 km. per second with a general, though not 
decided, negative tendency. The mean of the 10, taken without 
regard to sign, is 150 km. per second, suggesting the possibility 
that these clusters are distinct from our own sidereal universe 


where such high velocities do not predominate. 
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Pickering spoke of the variation of the light of asteroids and 
the many factors to be taken into account before the true light 
quantity of the asteroid could be obtained. Such considerations 
as the varying distances of the asteroid from the sun and earth, 
and its form and manner of rotation had to be reckoned with. 
One usefulness of such study was merely hinted at, namely, 
using modern photo-electric photometers on the asteroids and 
working backwards to see if there was any variation in their 
source of light, the sun. 

Two papers dealt with photographic photometry ; one by 
Stetson on improvements in the thermo-electric apparatus used 
in connection with his work and the other by King on results of 
recent work at Cambridge, Mass. In the discussion which 
followed, Jordan estimated that errors of 0O™1 due to local varia- 
tions of the sensitiveness of the plate are to be met with and 
under the present commercial manufacture of plates there is not 
much hope of eliminating errors in local sensitiveness of less 
than 5 per cent. 

Stebbins reviewed the progress made by Kuntz and himself 
in the making of thermo-electric cells and intimated that a state 
of perfection had been arrived at which would justify discarding 
all results obtained with the selenium photometer. Stars down 
to 5°5 magnitude can now be successfully attacked. While the 
accidental error of measuring is very low, about 1 per cent., yet 
care has to be exercised to overcome systematic errors caused by 
light getting in the cell. Examples were given of stars for 
which he had found a variation such as w (/rs@ Majoris, 4 Lacerteé 
and 2 Lacerte. For the last named star a variation of 0™-12 
was obtained which is in agreement with that obtained here by 
Motherwell by the extra-focal method. 

In his paper on the eclipsing variable A Canis Majoris, 
Dugan, in commenting on the fact that if the line of apsides is 
in motion then the interval between eclipses will vary, made a 
plea for simultaneous spectroscopic and photometric observations 
to settle the question. 


Bailey commented on some differences between the variable 
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stars in Jfessier 15 and those in J/essier 3 and 5, particularly in 
regard to the lesser light-range. Interesting from a practical 
standpoint was the information that if all clocks were stopped a 
photograph of one of these star clusters would set matters straight 


again, so accurately are the curves of these light variables known 


from the past twenty years’ observations. 
Eichelberger and others, from the U.S. Naval Observatory, 


gave some results deduced from observations with the meridian 
circle covering the years 1905 to 1910. 4250 northern observa- 
ions reduced by the aid of the Pulkowa refraction tables gave a 
correction for refraction = — tan 2700 zodiacal 
observations were compared with the Cape Observatory results 
showing an average difference’ of about + 07:20 in the sense 
Washington minus Cape. For clock correction two groups of 
stars, twelve hours apart, have been observed wherever possible 
and certain differences between day and night observations have 
been noted. For twilight this difference in R.A. is about 05°01 
and increases to about 0°05 for an altitude of the sun of 15° or 
so. Similar corrections hold in the case of the declinations 
Seasonal variations or differences arising from color have not yet 
been investigated. 

Reports of parallax work from Mt. Wilson and Allegheny 
were given. Van Maanen after examining all possible sources 
of error and guarding against them finds for the probable error 
ofadetermination + 0-003. Schlesinger reported 250 parallaxes 
ready for publication, which is certainly a large number, seeing 
that the Thaw refractor has been completed only three years. 
He aims to get the ‘‘juice,’’ as he calls it, from the plates quickly 
aud prefers securing additional plates to remeasuring former 
ones. Four comparison stars only are used. 

In 1915, Hale established the existence of a general mag- 
netic field about the sun. A series of spectrograms taken with 
150-foot tower telescope and 75-foot spectrograph covering a 
period of 110 days was made in 1915 to accurately determine the 
inclination of the magnetic axis and its period of revolution about 


he axis of rotation. ‘There results from the measurement of the 
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displacements of the lines affected give a magnetic period of 
31:79 + 0°31 days and inclination 6°°2 + O0°°4. 

Russell gave some data regarding the masses of double stars. 
Where distinction is made between the giant and dwarf classes 
of stars there seems to be a definite decrease in the masses as we 
pass from the 7 to the M type. In the case where the parallax 
is known the formula connecting the mass with the parallax and 
certain elements of the orbit involves the cube of the parallax. 
With the probable errors of even the best parallaxes there is 
much uncertainty in the masses determined by means of this 
formula. But if the mass can in any way be known approxi- 
mately the formula can be reversed to give fairly reliable results 
of the parallax because the cube root only is involved. From 
what has just been said about the variation of mass with type, 
and the fact that within the type the variations are small, the 
masses can be obtained and heace the parallax, That is to say, 
one can guess at the mass and then compute the parallax better 
than by directly measuring the quantity. 

Photographs were shown by Lampland of the variable 
nebulae NV. G. C. 2267 and N. G. C.6729. The variations in the 
latter were quite pronounced and indicated real changes. 

DeLury described a new form of double spectrocomparator 
in which two sets of telescopes at right angles to each other are 
used and the direct and reflected rays from a spectrum plate and 
a standard can be viewed by two observers at the same time 

Peters described the 10-inch photographic telescope of the 
Naval Observatory, and Metcalf compared the Harvard 10-inch 
triplet with the 8-inch doublet. Both were made by him and 
give excellent definition but the 10-inch gives a field of 15° as 
compared with 7° for the 8-inch. 

Rumrill’s plea for the small telescope provoked considerable 
discussion, the general opinion seeming to favor a rigid mount 
ing for any aperture over four inches if effective work was to be 
done. 

Schlesinger was called upon to review the work of determin- 


ing star positions by photography. He gave an account of their 
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work with the 30-inch Allegheny reflector in photographing the 
equatorial region — 2° to + 1° using two series of 60 plates, 
each covering a region 4° by 6°. About 7200 star positions 
were secured entailing about 930 hours at the telescope and 
measuring machine, 602 standard stars, covering the same 
region, were observed by Tucker at the Lick Observatory. 

Boss gave an outline of the proposed work at Dudley under 
the auspices of the Carnegie Institution. Considering that the 
need for the future is proper motions they are planning to photo- 
graph star positions using a doublet of about 8% inches aperture 
and 11 feet focus, securing stars down to the 11th magnitude. 

Reports from the various committees were read. The com- 
mittee on meteors made the recommendation that in the deter- 
mination of a radiant no meteor greater than 3°°5 distant be used 
and that not more than four nights observations be grouped. 
The variable star committee’s report showed a total to date of 
72000 observations on 200 variable stars. Other countries are 
taking up the work. ‘The Goodsell, McCormick and Victoria 
observatories have undertaken to secure observations of the 
minima of variables between the 12th and 16th magnitude. Two 
photographs by Ritchey of his recently announced ova in NV. G. C. 
6946 were exhibited. 

Mitchell spoke of the total solar eclipse of June 8 next year 
and intimated that he expected to accompany the U.S. Naval 
Observatory eclipse party to Idaho in connection with the spec- 
troscopic work. Mees, of the Eastman Kodak Research Depart- 
ment, gave a brief but interesting address on their efforts to 
improve photographic plates for astronomical work. Some of 
the slides he exhibited emphasized the superiority of the Ay 
region for spectrum work in preference to any other region. 
They are prepared to supply plates for any particular line of 
work in connection with the eclipse and he hopes that astrono- 
mers will make known their particular wants in good time. 

Sauer spoke of the work of the National Research Council 


in reference to matters of navigation and supplying the need of 


chronometers. Hale's paper on the astronomer’s part in the war 
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Was suggestive of ways in which they could best serve their 
country. Instruction in navigation was one of the suggested 
ways and already several schools, in charge of astronomers, are 
giving instruction in this line. Mees voiced the need of experi- 


enced photographers in tlie aviation department. 


The foregoing is but a bald summary of most of the papers 


presented. The benefit of such meetings of course does not rest 
entirely upon the number or quality of the papers presented. 


The meeting of small groups to discuss work in which they are 
more particularly interested gives an opportunity to become 
better acquainted with one another and with another's ideas and 


methods of work and these informal discussions are as helpful as 
} 
i 


the papers t iemselves. 


The arrangements for the comfort and convenience of the 
delegates were all that could be desired. The Hotel Ten Eyck 
Was selected as headquarters and between it and the Observatory, 
where the meetings were held, there was a motor bus service. 
Professor and Mrs. Boss entertained the members and their friends 
with a dinner at the Country Club on Wednesday evening and a 
most enjoyable time was spent. On Friday afternoon the Trus 
tees of the Dudley Observatory provided automobiles for all for 
a trip to Saratoga, some forty miles distant, where dinner was 
served and the return trip made to Albany that night. The 
State roads of New York well deserve the fine reputation they 
have, and the writer became more firmly convinced than eve1 
that good roads pay and that in our own vicinity a decided im- 
provement in this connection is greatly desirable. The writer 
was unable to take in the trip to Vassar College on Saturday ; 
there is no doubt that those who were able to do so spent a 
pleasant as well as a profitable time. 

All the old officers of the Society were re-elected. The next 
place of meeting was not decided upon, but there will probably 
be no winter meeting. 

DOMINION OBSERVATORY, 

OTTAWA, CANADA, 
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ORBITS OF THREE SPECTROSCOPIC BINARIES 
By W. E. Harper. 
20 CASSIOPEL# 


"T‘HIS star (a 0» 38™, 8 = + 46° 29’) was announced a 


spectroscopic binary in the autumn of 1913 by Director 
Frost, of the Yerkes Observatory. It is of photographic mag- 
nitude 5°2 and type 4 5 with the spectra of both components 
showing. 

Thirty-four spectrograms of the star have been secured at 
Ottawa in 1916 and 1917 and from these, the orbits of both com- 
ponents have been determined. The two sets of lines do not 
differ greatly in intensity, though the lines of one spectrum are 
of slightly better quality for measurement than those of the 
other. About 10 or 12 lines were measured on each plate for 
both components. Using the four early observations in con- 
junction with our own the period was found to be 1 96408 days. 
The plates were grouped according to phase, preliminary values 
adopted, and then a least-squares solution effected with the ele- 
ments as follows: 


1°96408 days 


‘009 + ‘OO7 

a = + 0°°37 

wo, = 225°°1 0° °37 

AK, = 117°76 km. + O'96 km. 
117°40 km. t 1°08 km. 
Y + 8°92 km. + 0°54 km. 
T = J.D. 2,419,970-035 


a,sin7 3,180,300 km. 
3,170,500 km. 
m, sin 1°324 x sun. 


m,sin 1°328 sun. 
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29 CANIS MAJORIS 


This star (a 7h 14m, 38 = — 24° 23’) was announced asa 
spectroscopic binary by Professor Frost in 1906 from four plates 
which showed a range of 240 km. Its visual magnitude is 4°77 
and in the Harvard classification it is taken as the typical star of 
the Oe class. In addition to the regular hydrogen and helium 
absorption lines and the £ Puppis series of hydrogen lines there 
are the emission bands at wave-lengths 4633 and 4688. In gen- 
eral these are not pronounced and would not arrest the attention 
in a casual glance at our plates. Measures were, however, made 
upon the emission band at A4688 when the other lines were being 
measured and it was found that it shared with them the periodic 
shiftings due to the orbital motion. While all lines are very 
diffuse and in consequence havea large probable error of measure- 
ment yet there is no doubt of the oscillation of the emission 
bands with the absorption. The star’s southern declination, 
2412° south, militates against a proper exposure in the A-region 
but it would appear that the range in velocity of that line is 
very considerably less than that of the other lines.» As it 
happens this latter range is the largest for any spectroscopic bin- 
ary yet discovered, the original range of 240 km. being increased 
to 437 km. The star would well repay further work at some 
observatory in the Southern Hemisphere. 

From the 26 plates secured here in 1915, 1916 and 1917 the 
resulting elements from the least-squares solution are : 


P = 4°3934 days 


e= ‘156 “O17 
w = 37°°64 
K = 218°44 km. + 3:14 km. 
y = — 12:12 km. + 2°28 km. 


T = J.D. 2,417,240°248. + ‘061 days. 
asin 2 = 13,035,000 km. 


msin*2 
4°58 & sun. 


(72 + 2,)* 


. 
| 
4 
a 
| 
| 
| 
} 
| 


344 


Km. 


W. E. Harper 


| 
| } | 
} | | | | 
| 
| 


} 
| 


RADIAL 


1°00 I*50 


VELOCITY CUKVE OF D.C. 6501 


i 
| 4 | | 
7 + + + + 4 + — 4 + | 
— — + + + + + + + 
| 
& 
| 
} | 
| 
| 
4 
| 
q 


Orbits of Three Spectroscopic Binaries 845 


BOSS 3511 (D. C. 6501) 


This star (a = 135 30™, 8 = + 37° 42’) was announced a 
spectroscopic binary in 1909, by Wright and Allen, in Z.0.2., 
No. 173. Four plates secured by them in 1905, 1908 and 1909 
showed a range in velocity of about 12 km. The star is of F- 
type with excellent lines and its photographic magnitude is 5:3. 

Thirty-one plates were secured at Ottawa with the single- 
prism spectrograph during this year and upon these the orbit is 
based. The period obtained from a comparison of our own and 
the Lick observations is 1°61275 days. Some uncertainty exists 
as to the exact number of revolutions occurring between the 
early observations and our own—there being about 2747 from 
first to last — and the adopted value of the period may not be the 
correct one. It is sufficiently accurate, however, to be used 
where the plates have all been secured in a short interval, as is 
the case with our own. A few more plates another year will be 
taken to definitely check the period. 

Preliminary elements were secured in the usual graphical 
way and a least-squares solution carried out resulting in these 
elements : 

P = 1°61275 days 
e= ‘067 
wo = 201°5 
y= + 709 km. 
K = 10°25 km. 
T = J.D. 2,417,018 145 
asini = 226,800 km. 
msin >t 


‘00018 x sun. 
(m + 
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NOTES FROM THE METEOROLOGICAL SERVICE 


SuMMARY REporRT OF THE WEATHER IN CANADA 
Avcust, 1917 


Temperature.— With regard to temperature, August has 
been a fairly average month in all parts of the Dominion. The 
largest positive departure from normal, about 3°, occurred in 
the Province of Quebec. and the largest negative departures, 
also about 3°, occurred in Southern Alberta and near Lake 
Superior. There were no periods of excessive heat, and on the 
other hand there were no abnormally cool periods, and while in 
the Prairie Provinces there were a few light ground frosts 
towards the close of the month, they were too slight to cause 


appreciable damage. 


Precipitation.—In the West the rainfall was for the most 
part less than average, but in the more central portions of both 
Saskatchewan and Alberta the fall was about normal. ‘The 
larger part Of Ontario had a somewhat excessive rainfall, but 
there was a deficiency in most of the counties immediately north 
of Lakes Erie and Ontario, with the exception of York, where 
several heavy thunderstorms occurred. Nearly all portions of 
(Juebec and the Maritime Provinces iad a rainfall much in excess 


of the average. 
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The Weather in Canada 


TEMPERATURE FOR AtGusT, 1917 


August 


STATION 
Highest 
Yukon 
Dawson 84 
British Columbia 
Atlin 75 
Agassiz So 
Barkerville 72 
Kamloops 95 
New Westminster $4 
Prince Rupert 70 
Vancouver 
Victoria $2 
Western Provinces 
Battleford go 
Calgary 3s 
Edmonton So 
Medicine Hat 95 
Minnedosa 93 
Moose Jaw 93 
Oakbank 
Vortage la Prairie 88 
Prince Albert 90 
QuwAppelle 
Regina 89 
Saskatoon g2 
Souris gI 
Swift Current g2 
Winnipeg g2 
On/lario 
Agincourt 93 
Aurora gl 
Bancroft 93 
Barrie g2 
Beatrice 90 
Bloomfield 93 
Chapleau 
Chatham 08 
Clinton 93 
Collingwood : 
Cottam 96 
Georgetown 92 
Goderich 
Grimsby 97 
Guelph 85 
Haliburton 95 
Huntsville 94 


Lowest 


3 
3 
4 
4 
3 
> 
4 


&OWONW 


0 


STATION 


Kenora 
Kinmount 
Kingston 
Kitchener 
London 
Lucknow 
Markdale 
North Gower 
Oshawa 
Ottawa 
Paris 

Parry Sound 
Peterboro’ 
Port Arthur 
Port Burwell 
Port Dover 
Port Stanley 
(Queensborough 
Ronville 
Southampton 
Stoneclifie 
Stony Creek 
Toronto 
Uxbridge 
Wallaceburg 
Welland 
White River 


Ouebe 
Brome 
Father Point 
Montreal 
Quebec 


Sherbrooke 


Maritime Provinces 


Charlottetown 
Chatham 
Dalhousie 
Fredericton 
Halifax 
Moncton 

St. John 
Sussex 

Sydney 
Yarmouth 


Highest 


35 
93 
57 
g2 
95 


938 
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August 


Lowest 


3 
3 
5 
4 
4 
3 
3 
3 
5 
4 
4 
4 
3 
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| 
34 
30 
43 
34 | 
36 
47 95 
i 46 99 
43 97 
49 93 | 
92 
92 
‘ 82 34 
84 48 
46 
85 45 
96 38 4 
92 37 ; 
$2 42 
92 44 
93 44 
40 
39 
94 46 
92 45 
So 27 
| 95 4I 
42 84 40 
c 
J 36 96 50 
36 91 45 
42 96 46 
47 
18 82 48 
46 96 44 
42 
g! 44 
40 86 40 : 
42 86 42 
84 50 
47 84 41 
49 rele) 46 
31 8o 48 
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MAGNETIC OBSERVATIONS 
MAy-JUNE, 1917 


During the months of May and June the magnetic curves 
were for the most part normal. Noteworthy disturbances were 
recorded on May 1, 2 and 38, 16, 27, 28 and 29, and on June 3 
and 4, 7, 14, 23, 24 and 25. 

The disturbance of May 1, 2 and 5 began abruptly at 17%33™ 
(7oth M.T.) on the lst of May in ail three elements at Agin- 
court and continued moderately active until the night of the 3rd. 
The strength of the storm increased notably about 17% and 215 of 
the Ist, 15 30™ of the 2nd and 0" and 45 of the 3rd, At Meanook, 
Alta., the Declination Curve was lightly disturbed all day of the 
Ist and showed no abrupt commencement. ‘The absolute time 
of the maximum intensity periods corresponds to that at Agin- 
court. 

On the 16th of May at 0°42™ (7Sth M.T.) the three curves 
at Agincourt show an abrupt movement followed by a small dis- 
turbance lasting until the afternoon. At Meanook the disturb- 
ance commenced abruptly at the same absolute time, but contin- 
ued more active particularly during the early morning hours, 


9° Or 


the range being 2° 25° between 3" 45™ and 45 20™, 

On the 27th, 28th and 29th May a moderate disturbance 
was recorded at Agincourt with rapid changes of small amplitude 
in 77, particularly on the 28th, but without any marked departure 
fromnormal. The and curves were less disturbed but ex- 
hibit two large bays in each on the 28th, at O¥ and 4"; in ) the 
West Declination increased 26’ and 55’ respectively and in 7 the 
Force decreased 72y and 106y. At Meanook the Declination 
showed an average increase of East Declination of about 30’ at 
corresponding absolute time but with considerable fluctuations. 

On June 3 and 4 at Agincourt a moderate disturbance with 
slow movements and small amplitude was recorded in /) and /7. 
In Z two pronounced minima occurred at 215 35™ on the 3rd and 


1h 25™ on the 4th of 60y and 50y respectively. A very light dis- 


turbance was recorded on the night of the 3rd at Meanook. 
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From 0" on the 7th to 5° on the Sth a disturbance with small 
but rapid vibrations in J and // was recorded at Agincourt. The 
maximum intensity occurred between 14" and 165 of the 7th. 
In Z the force gradually increased to 17" and then returned 
slowly to normal. At Meanook the disturbance was very light. 

On June 14 at Agincourt the Z curve shows a pronounced 
minimum at 25 21™ of 75y. The /7 force was moderately active 
from early morning of the 15th to the evening of the 14th, but 
showed no pronounced departures from normal, and the Declina- 
tion was still less active. At Meanook also the Declination 
showed little deviation from normal, 

Ou June 25, 24 and 25 the largest disturbance of the month 
was recorded at both Agincourt and Meanook. At Agincourt, 
Whilst 1t was quite active on the 25rd it increased in strength on 
the 24th, when large departures from normal of 188y in // and 
36° in DY occurred between 8> and 11", and between 205 and 214 
departures of 146y in 47, 49° in D and 150y in Z At Meanook 
it was quite active throughout, the maximum of disturbance 
occurred from 8" to 11" (75th M.T.) when the range in Declina- 
tion was 1° 23’. 

Sun spots were numerous but small throughout May and 
June. An area of the sun extending from 20° N. Lat. to 15 S. 
Lat. and from 10° E. Long. to 10° W. Long. showed consider- 
able spot activity and this area was central on the sun’s disc on 
May 3, May 30 and June 26, which dates correspond to dates of 
magnetic disturbance ; the magnetic disturbance, however, 
being from one to two days in advance. Coincident with mag- 
netic disturbance on May 16 and June 14 there were other groups 
of spots both north and south of the equator and near i80° 
longitude, central on the sun’s disc. 

At very few meteorological stations were aurora recorded 


during May and June. 


— 
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Magnetic Observations 
AGINCOURT MAGNETIC OBSERVATIONS 
Lat. 43 N.; Long. 79” 16’ W 
May, 1917 West li y 
af 
Date of Maximum I I 
Dat Minimum 2 28 
Monihiv Kange © 57°0 299 224 
\mplitude ( From means I If) 
, 
June, ID. West H 
a 
a 
Mean of Month 6 348 15962 554 3° 74 43°3 
laxinvu 7 1612 58545 
Date of Manin 24 17 24 
Minim 6 11°6 i$779 §5342 
mt y } t 1 341 206 
Mean Daily (Fi rly: nys 15°8 $9 21 
(Iremes 21°6 So 14 
4 Hand Z are given in nas. (I “coco: C.G.S.) 
4 All results are red LM.S 
4 


witt 
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MEANOOK MAGNETIC OBSERVATIONS 


Lat. 54° 37° N.; Long. 113° 21° W 
May, 1917 1). East J 
Mean of Month 27 43° 77 54 
Maximum 29 13°9 
I> te 
28 350 
16 
readings 
From us Of EXlrenies 43°4 


June, 1917 D. Fast I 


Mean of Month 27 77 32°! 
Maatmutm 25 40% 
Date of Maximum 24 
Minimum 20 59°8 
Date Minimun 24 
Monthly Range 46°2 
ly From hourly readings 
le ? From means of extremes 35°5 


Phe value for I is the mean of all the observations made dur ng the m 


wut regard to the time of day. 


All results are reduced to International Magnetic Standard. 
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Earthquake Records 


EARTHQUAKE RECORDS BY THE MILNE SEISMOC 


TORONTO 


SiR FREDERIC STUPART, DIRECTOR. 


= Preliminary Tremors, S. =Secondary Waves. L.W. = Large 


Air Currents. Tin 


No. Date 
1917 


175 
1760 
1761 
763, 
3763, 
1704 
1705 

Nc Date 

1917 

1772 \ug 

‘ 
177 

1774 

1 


F. 
Comm. 


h m 


16 ‘3 
36 81°3 


4 21°35? 
{1 
Comm. 
m 
16 160 55 
23 38 27 


1e is Greenwich Civil Mean Time, 0 or 24 h 


S. Comm. L.W Max. End Max. 


Comm, Amp 
h m h m h m h m mm 
Lost at- 
eae = tending 
16 52°4 2 
2t'9 17 10 instru- 
ment 
16 29'S } I 
54° ‘OS 
16 32°3 54 > 
4 o O 35°4 O°2 
o 4°6 
ir 8-9 
22 21°3 |22: «41°7 | 
Merged 
are g 
3 353 | 4 2°7 | into next) o-2 
3 50°7 quake 
4 52°3 4 40°5 5 37°4 
11 
II 50°2 {2 6 {4 190°7 | 
> 12 03°1 J 4 > 
Period 18 seconds. Imm. 0”*50. 


VICTORIA, B. C. 


F. N. DENISON, SUPERINTENVENT. 


Ss. L.W. End Max. 
Comm. Comm. Amp 
hm s hm s hms hm s |mm 
1627 57 1641 13 17 O1 24 18 16 55) 
>> 0 2 ota 2253 18' 00400 0 
23.43 59 254 355 } 3 

1115 37 1607? 
22 44 35) 
22 46 305 22 47 35 (22 53 59 | 
Or 
Merged into next quake 
$13 59 
42725) 430 51508 658 24 1" 
1% 54 00 1208 06 19 CO 't4 §3 2°O 
Period 18 seconds. imm. 


;RAPH 


Waves. A.C. 


= midnight, 
Remarks 


Eq. from Nori 
Island, N.Y. 
great damage 
done 


7,269 km.? 


\ quake 


4,250 km. Bog 
ta Colombia 


eatt 


Remarks 


10,030 km 
Island, N.Y. 


3,590 km.? 


\ Dual 

qua! 

840 

reported Be 

Colomb 
ti3h 4 


3 
4 
9 
21 
21 22 2°0 
q 
21 
177 4 OF IG h- 
1777; 30, ? 
1778) 358 45 39 Kia. 
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ASTRONOMICAL NOTES | 


THE PROPAGATION VELOCITY OF GRAVITATION. —P. GER- 
BER. (Ann. d. Physik, 52, 4, pp. 415-441, May 10, 1917.— 
The author has previously shown that if it be assumed that the 
as yet unexplained perihelion motion of the planet Mercury 
depends upon a time consumption due to the spacial propagation 


of gravitation, then a value for the latter is obtained equal to the 


velocity of ight, radiant heat, and electric waves. It has not 
yet been demonstrated that the amount of the perihelion motion 
of Mercury has any other origin. Shoulda value different from 


} 


that of the velocity of light have been obtained, then the above 
assumption would have possessed no further importance, since it 
is in the agreement that credence has been afforded to the theory 


a gravitational velocity which 1s finite. 


RELATIVITY’? THEORY AND THE MOTION OF MERCURY'S 
PERIHELION.—The circumstance that especially attracted the 
attention of mathematician’s to Kinstein’s new theory of relativity 
was the fact that it accounted for the whole excess of motion 

{5 per century) of the perihelion of Mercury over that indicated 
anetary theory. Dr. L. Silberstein, in a paper entitled 
The Motion of the Perihelion of Mercury deduced from the 
Classical Theory of Relativity’ (J/onthly Notices, R.A.S., April, 
1917), points out that it is not necessary for a relativity theory 
to explain the whole excess of Mercury's perihelion; part of it 
can reasonably be ascribed to the stratum of matter composing 
the zodiacal light. He himself prefers the older, simpler rela- 
tivity theory, which he asserts to be unobjectionable in its foun- 


dations, and to accord well with observation in the field of 


physics. He notes that it would not indicate the bending of a 


| | 
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ray of light in a gravitational field, as Einstein’s does. It is 
hoped that this critical experiment may be made at the total 
solar eclipse of May, 1919.— Nature, No. 2490. 


TEMPERATURE Errect OF GRAVITATION—From a former 
research it was concluded that a temperature co-efiicient of gravi- 
tation was found. But the point was raised as to whether or not 
the heat of the masses experimented upon were swung in a little 
by convection currents surrounding them. By specially mounted 
screw-gauges they found the masses experimented upon, to be 
driven slightly apart when heated. Thus, instead of showing 
the temperature effect to be spurious, the special test raises the 
co-efficient. —P. Suaw and C. HAyEs, in Proceedings Physical 
Society, 29, p. 163. 


GRAVITATION AND THERMODYNAMICS.—Attention has been 
given in a/ure to various deductions from the results of Dr. P. 
FE. ¢ haw’s experiments on ‘‘ The Newtonian Constant of Gravi- 
tation as Affected by Temperature’? (Phil. Trans., A, 544, 
1916). So far as the present writer is aware, attention has not 
been directed to the suggestive remarks of the late Professor G. 
F. Fitzgerald, to be found in his Helmholtz memoria! lecture 
( Transactions Chemical Society, 1896, pp. 889-95). In the 
course of his reference to Helmholtz’s contribution to the theory 
of vortex motion, Fitzgerald remarks :—'‘' It is difficult to weigh 
hot bodies accurately, and, in consequence, there does not seem 
to be any conclusive proof that the weight of a body does not 
change with its temperature. If it does not do so by a measur- 
able amount, the simple vortex ring theory of matter can hardly 
be true.’’—J. S. G. Tuomas, in Mature, No. 2490. 


POSSIBLE VOLCANIC ORIGIN OF METEORITES.—In Comptes 
Rendus 164, E. Belot employs the principle of limiting velocities 
in discussing the possible origin of meteorites from material pro- 
jected by volcanic action from the moon or other satellites of the 
solar system. The conclusion is arrived at that with a velocity 7 


of projection of 2°56 km. per sec , it might be possible for such 


material to have escaped from the moon’s surface. 
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EXTENT AND PHYSICAL CHARACTER OF THE ATMOSPHERE. 
—The only part of our terrestrial mantle with which we have 
directly anything to do is the innermost layer, that is, the layer 
next to our surface area. This consists wholly of the air we 
breathe, and this air is a mixture, not a union, of at least ten 
substances. The inactive gas nitrogen and the active gas oxygen 
are by far the chief components of air, but it also coutains water 
vapor, argon, carbon dioxide, hydrogen, krypton, neon, xenon, 
and helium. Besides these substances it also contains dust and 
germs, and it varies in its purity or impurity. And the air we 
breathe at sea level is much denser than that which we ivhale on 
the summit of some lofty mountain. Indeed, when we ascend 
about 3'5 miles above the ocean the atmospheric density is only 
one-half that which it was at sea level. 

As has been stated, our atmospheric mautle is formed of 
four layers, although the fourth or outermost layer is somewhat 
conjectural. The first or innermost of these layers or strata is 
called the /roposphere. Here is where we earth-chained mortals 
dwell, although man has practically ascended by balleon to its 
top, about seven miles from the surface area below. Within this 
troposphere is contained most of the atmospheric moisture and 
the clouds, and, as we should expect, within this stratum take 
place the storms of the air. 

The next layer of our terrestrial mantle is named the s/ra/os- 
phere, extending from the seven mile limit of the troposphere to 
nearly fifty miles above sea level. Ascending the troposphere 
the air grows colder and colder but in the stratosphere this fall 
in temperature ceases and the temperature remains constant. 
Within this stratum there are no violent winds, and air, as we 


breathe it ‘‘on earth,’’ changes greatly in character, becoming 
more and more largely the inactive gas nitrogen. High as is 
this second stratum above fervva firma, man has ‘‘sounded’’ its 
lower regions with an unoccupied balloon, such a balloon having 
attained an elevation of about twenty miles. 

Between the stratosphere and the ether, so-called, there are 


two other strata or perhaps there is only oneother stratum. The 
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inner of these two possible strata is called the ‘* hydrogen- 
sphere ’’ which is supposed to consist chiefly of hydrogen, owing 
to the lightness of that gas. ‘This ‘‘ hydrogen-sphere”’ extends 
upwards to a height of about 130 miles, its uppermost boundary 
marking the limit of our sky’s beautiful blue color. Above this 
third stratum we know very little at all about our terrestrial 
mantle, except that it must be very thin, that it has been named 
the ‘‘ geocoronium-sphere,’’ and that some scientists believe that 
it contains a gas even lighter than hydrogen. That it contains 
so light a gas is even more a conjecture than its uppermost 
height above the top of the ‘‘ hydrogen-sphere.”” This height 
may be 70 or 170, or even a few more miles, and the upper part 
of the ‘‘geocoronium-sphere’’ may possibly be a mixture of 
escaping hydrogen and more stable e/fer. The total height of 
our terrestrial mantle is, even in these days of more advanced 
science, problematical, but it certainly must end — somewhere. 
Between 200 and 300 miles seems to be the farthest elevation of 
cur atmosphere ; but, as has already been stated, man's interest 
in his terrestrial mantle really ceases with the /vofosphere, That 
is, with the natural air that he breathes, and the moisture, 
clouds and storms of his local atmosphere.—CHARLES NEVERS 
HoumeEs, Popular Astronomy, No. 7. 


MAGNITUDE, SPECTRA AND COLOR VARIABILITY.— It is of 
interest to follow the relation between absolute magnitude and 
spectrum a little farther. We have seen that the distribution of 
intensity in the continuous spectrum varies with absolute magn1- 
tude. <A study of the spectra of the centre and edge of the sun’s 
disc also suggested the possibility of a relationship between 
intrinsic luminosity and the characteristics of certain lines ; and 
a special investigation has shown that the relative intensities of * 
various pairs of lines are a reliable criterion of absolute magni- 
tude, and in any given case may be used for its calculation. 

This result is of the greatest importance ; the possibility of 


determining the intrinsic brightness of a star implies the possi 


bility of finding its distance, for distance is easily calculated when 
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both real and apparent brightness have been determined. Thus if 
the candle power of a street lamp be known, and its apparent 
brightness be observed, the calculation of its distance is a matter 
of the most elementary sort. Although at present applicab'e only 
tothe intermediate and later types of spectra, this method of 
measuring the distances of stars will undoubtedly prove a most 
effective instrument for further study. 

There can be little doubt that different spectral types repre- 
sent different stages of stellar development, but until recently no 
single star has been seen actually to change its type. Presum- 
ably such variations are dependent upon changes of surface tem- 
perature, and in most cases are probably to be classed with the 
slowly varying phenomena of an evolutionary type. 

For some years it has been known that many of the short- 
period variable stars undergo marked changes in color, synchro- 
nously with their variationsin light. A variation in color implies 
a change in spectrum ; to determine the nature of this change, 
one of the brighter cluster-type variables, AS Bootis with a period 
of only nine hours, was observed with a spectrograph throughout 
its cycle of light fluctuations. The photographs showed an un- 
mistakable change in the type of spectrum, ranging from F/O at 
the minimum to 29 at maximum, The rapidity of the change— 
the interval from minimum to maximum is less than two hours— 
is extraordinary, and suggests that, whatever the conditions 
within the star, those which determine the main characteristics 
of its spectrum are very superficial. 

Spectroscopic observations of stars fainter than the tenth or 
eleventh magnitude can be made only with a great sacrifice in 
precision and detail, and then only with the aid of very long 
exposures. The study of the fainter stars therefore follows other 
lines, one of the most important being the measurement of bright- 
ness. A statistical discussion of the magnitudes of large numbers 
of stars throws much light upon the structure of the universe, 
and, in the absence of numerous determinations of distance, is 
indispensable for the investigation of stellar distribution.-~-FREp- 
ERICK H. SKARES in Publications Astronomical Society of the 
Pacific, No. 170. &. 
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NOTES AND QUERIES 


Communications are Invited, Especially from Amateurs. The Editor will try to 
Secure Answers to Queries. 


CANADIAN ASTRONOMICAL APPOINTMENTS 


At the time of his death in April, 1916, Dr. W. F. King 
was Chief Astronomer of Canada, Director of the Dominion 
Observatory, Boundary Commissioner and Director of the Cana- 
dian Geodetic Survey. He had naturally grown into these posi- 
tions or rather, they had developed about him, and it was recog- 
nized that no single person could well succeed him in all of 
them. The work has been adjusted as follows. First, Mr. J. 
J. McArthur was appointed Boundary Commissioner ; then Dr. 
J. S. Plaskett was made Director of the new Dominion Astro- 
physical Observatory at Victoria, B.C.; Mr. Noel J. Ogilvie has 
been appointed Superintendent of the Geodetic Survey ; and 
Dr. Otto Klotz has been appointed Chief Astronomer and Direc- 
tor of the Dominion Observatory. Dr. Klotz is a native of 
Preston, Ont., and entered the service of the Government in 1879. 
He was associated with Dr. King in the founding of the Observa- 
tory and since 1908 has been Assistant Chief Astronomer. 

All readers of the JOURNAL will wish these men abundant 
success in their work. 


OBSERVATIONS IN BERMUDA 
The Editor was pleased to receive a letter, dated September 
4, 1917, from Col. W. R. Winter, of Bermuda, and takes the 


liberty of printing the following portion relating to observations 
there :— 
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I am sorry to say that I have been so busy since the war 
began that I have had no time for any observations of any sort. 

We have had several very large meteors this year and the 
display of the Perseids on 11th August was very fine. 

I enclose a sketch [not reproduced] of a short observation 
of the sunspots for three days made with a theodolite during my 
office hours at Prospect Camp. Weather too bad to continue. 

One of the spots was apparently 54000 miles in diameter. 
All spots except two had disappeared on Ist September at 


11.15 a.m.’ 


A REMARKABLE COINCIDENCE 


In Scéence for July 13, 1917, Director Campbell, of the Lick 
Observatory, describes a strange coincidence, and though the 
facts have also been published in 7he Odservatory (Vol. XXVL., 
1903) they are interesting enough to be referred to here. 
Charles D. Perrine, now director of the National Observatory at 
Cordoba, Argentine, discovered the first of his many comets at 
the Lick Observatory on November 17, 1895. He observed it 
until December 20, 1895, when it was lost inthe sun’s rays. On 
its re-appearance he observed it on January 30, 1916, and con- 
tinued to observe it. On February 14 a cablegram was received 
from Kiel, Germany, stating that Lamp had re-observed Perrine’s 
comet on that morning. The message was in cipher and on 
translating it an error of 24 minutes or 6° was made in the right 
ascension. This was put in Perrine’s hands, and on comparing 
it with the positions as deduced from his own observations he 
saw that there was a difference of 6°. He concluded that the 
message referred to a new comet which had been discovered. 
Next morning he pointed the 12-inch refractor in the positions 
given him and sure enough, he saw an eighth magnitude comet ! 
This object was in reality moving rapidly amongst the stars 
(about 312° per day) and it just happened to come into a suit- 
able position when the telescope was pointed. The comet is 
known as a 1596. 
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FALLS OF METEORITES IN WISCONSIN AND IOWA 
The fall of a meteorite is always a very interesting occur- 

rence, and Wisconsin seems to have been specially favored dur- 

ing the past summer. In Science for September 14, 1917, 

appears the following account, written by Henry L. Ward, of 

the Public Museum of the City of Milwaukee :— 


About 6.20 p.m., July 4, 1917, there fell within the corporate limits of 
Colby, Wis., in the western part of the city, which is in the county of Clark, an 
achondritic zrolite, the fall of which was witnessed by a considerable number of 
people. 

Unfortunately, knowledge of this fall did not come to me until two weeks 
later and a visit to the lecalitvy was made on July 24, at which time the stones had 
become considerable broken up and dispersed, 

Two pieces fell, the smaller about one half mile NNE. from the other. 
Phe larger stone fell ina pasture, striking a granite rock, at least two inches in 


thickness, lving upon or near the surface. breal ing this rock into many fragments 


and itself breaking into twenty-seven or more pieces. The larger mass, weighing 
22; pounds, penetrated the stifi Colby clay toa depth ol five feet. Some of the 


smaller pieces are said to have distributed themselves laterally in the soil to the 
extent of about four feet. 

The smaller stone fellin a cultivated field without breaking and 1s said to 
have penetrated the soil about two feet. This stone is variously described as 


about 


10 X 14 X 3 org inches, 17 or 18 inches by 9x9 inches and 21x 11x 1! 
inches at larger end, sloping in two directions to a wedge shape with rounded 
corners. This piece was said to be entirely covered with crust and to have weighed 
from 75 to 85 pounds. 

Phe man who extracted it from the earth informs me that it was so cold 
that frost immediately formed on its surface when exposed to the air. 

Pie Public Museum of the City of Milwaukee has obtained the bulk of the 
larger mass which will be analyzed and duly published. It probably will be dis- 
tributed in exchange with several museums. 


The stone is of a light grey groundmass, apparently largely feldspathic, 


containing very few chondruies and thickly shot with pyrrhotite varving from 


specks a fraction ofa millimeter to more or less globular masses 5 mm. in diameter. 
It exhibits sundry black veins and armored surfaces. Its crust shows considerable 
Variation on different pieces, some of which are d ‘eply pitted and others cc mpara- 
tively smooth, 

his is, I believe, the sixth meteorite known from the state of Wisconsin 


and will be known as the Colby meteorite. 


In Popular Astronomy for August-September, John Koep, of 
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Chippewa Falls, Wis., states that at the same time at Cornell, 
57 miles from Colby, another meteorite fell into a field by the 
road-side just missing an automobile party. 

tn the same number of the journal just mentioned David E. 
Hadden, of Alta, Iowa, describes a meteor seen by him at 9.55 
p.m., May $51, which was very brilliant aud which produced 
very loud detonations. The interval between seeing the flash 
and hearing the report was five minutes. The Des Moines 
Register for July 8, in a dispatch dated Battle Creek, Ia., July 7, 
describes the finding of a meteorite as follows :— 

What is supposed to be a part of the meteor which fell about 10 o’clock p.m., 
May 31, was found four miles north of Batthe Creek. When specimens were 
shown the news of finding the meteor rapidly spread, and soon many prominent 
citizens joined in bringing the fragments to town. Dr. Stoakes, E. A. Rickman, 
Dr. Ball, William Henges, Thomas Weatherwax, E. A. Bailey, E. E. Petter, Mr. 


Scheuenman, C. K. P. Renburg, Isaac Hosteler and Dr. |. T. Conn were in the 


party that rescued the meteor. This specimen was in several pieces, apparently 
having broken In the process of cooling. The larger piece weighed seventy-four 


pounds. <A specimen of the meteor will be analyzed, while L. N. Ligier, the 


finder, will place the balance on exhibiuon. 


DISCOVERY OF THREE NEW STARS 

Some of the most romantic and interesting passages in the 
history of astronomy relate to the discovery of xove or new stars. 
They suddenly appear in the sky, sometimes attain a brightness 
equal to Venus and then fade away. 

During the month of July last Ritchey at the Mt. Wilson 
Observatory discovered a new star in the outer portion of the 
spiral nebula N.G.C 6946, or otherwise //. IV. 76 Cephei, 105” 
south and 37” west of the nucleus. The magnitude was estim- 
ated as 14 on a photograph taken July 19, 1916; while an early 
photograph shows no star in this position as bright as the twenti- 
eth magnitude. On July 28 it was from one to two magnitudes 
fainter than on July 19. On a photograph taken at Harvard 
with the 16-inch Metcalf Telescope on June 25, which shows 


stars of the fifteenth magnitude, the nova is not visible. From 
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information available at present it would appear that only for a 
few days was this star bright enough to print its image on the 
photographic plate. 

The other two nove were discovered by Dr. H. D. Curtis, 
of the Lick Observatory, in the spiral nebula N.G.C. 4521, 
Messier 109, which is in R.A. 125 17™-9, Decl. + 16° 23’ (1900 
The first nova appeared at some time prior to March 17, 1901, 
and was then about 13°5 mag. It was a magnitude fainter in 
April, and has now completely disappeared. It was 110” west 
and 4° north of the nucleus. 

The other nova appeared at some time before March 2, 1914, 
and was then about 14 mag. It was 24” east, and 111’ south of 
the nucleus. 

Professor Pickering reports that these two objects do not 
appear on Harvard plates of this region taken on June 30, 1896; 
January 16, 1901; February 22, 1912, and February 10, 1913, 
which show stars of the magnitudes 15°5, 14°5, 162, 15°5 and 
15°2 respectively. 

The last previously discovered new sfar was Nova Gemin 
orum, No. 2, found by Enebo on March 12, 1912, and the total 
number now on record is 32. 

It may also be remarked that Nova Persei No. 2, the great 
nova of 1901, during the last two vears has fluctuated in bright- 
ness as much as two magnitudes. Its range has been from 12°0 
to 15°8. On February 22, 1901, it was the brightest star in the 
sky, with the exception of Sirius. 


THE COMMENCEMENT OF THE ASTRONOMICAL 
DAY 
Iam pleased to see a revival of the proposal to make the 
astronomical day begin at the same time as the civil day, namely, 
at midnight. In 7he Observatory, for August, there is a letter 
signed by the Astronomer Royal, Sir F. W. Dyson, and Professor 
H. H. Turner, of Oxford, inviting astronomers to communicate 


to them their views on the matter, and, if the change is consid- 
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ered desirable, suggestions as to the most suitable date for its 
introduction. 

In 1893 a joint committee of the Canadian Institute and the 
Astronomical and Physical Society of Toronto, under the chair- 
manship of Sir Sandford Fleming, prepared a circular letter 
setting forth reasons for unifying the civil, the astronomical and 
the nautical reckoning of time. This was sent to astronomers of 
all nations with a request for an expression of theiropinions. A 
copy of the circular is printed as an appendix to the TRANSAC- 
TIONS of the Society for 1892. The reports of the committee are 
given in the TRANSACTIONS for 1895, pages 73 to 80 and 95 to 
100, while a letter covering the transmission of the report to the 
Governor General, giving the replies in detail, as well as a sum- 
mary of them, was printed as an appendix to the TRANSACTIONS 
for 1894. A synopsis of the replies received also appears on 
page 146 of the TRANSACTIONS for 1895. 

The general sentiment was distinctly favorable to the pro- 
posed change, but it was not sufficiently nearly unanimous to 
lead to definite action. 

No better statement of the case has been made than that 
drawn up by Poincaré for the French Bureau of Longitudes. 
With great acuteness he examines it in all its bearings, and a 
summary of the report, which was adopted by the Bureau, was 
as follows :— 


1. The Bureau of Longitudes is favorable to the principle 
of the reform proposed by the Canadian Institute for the change 
in the beginning of the astronomical day. 


2. The Bureau thinks that, as the Lords of the Admiralty 


observe, the reform would not be efficacious without an under- 
standing among the Governments which publish the principal 
ephemerides. 


3. Finally, considering that the unification of time will 


not be complete until the civil day is reckoned from 0 to 24 
o'clock, as is done in Italy, the Bureau hopes this reform will be 
realized at the earliest possible date. 


¢ 
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The above appears on page 76 of the TRANSACTIONS for 
1895, while a translation of the Poincaré's entire report is printed 
in Zhe Observatory for September of the present year. 

In the whole range of Astronomy there is nothing so confus- 


ing as the question of time, and if anything can be done to 


simplify its reckoning, surely it should be brought about with- 


out needless delay. There will be difficulties enough remaining 
after all the possible simplification has been attained. I feel 
sure there will be general agreement with the views expressed 
by Poincaré above. Just now many old notions are being dis- 
carded and new efficient methods are being introduced. Perhaps 
this is the opportunity to make the change. I hope it is. 
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